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UNITED STATES PATENT 
2600,325 
ENGLOSED OSCILLATING FAN 
George J. Reich; Stratford, Conn., assignor to 
Genert tïlecric. Company, a corporation- of 
New » YrI 
AIplicatiorNovember 13, 1948, Selial No.. 59,84# 
9:Claires; (CI. 230m256) 

My invention relates to electrïc fans and i 
bas for one. of ifs objects to. provido an improved 
means of' atoma/ialyoscïlItirg àrL eIeçrïC fart 
bout a vertïcalI:¢ adjustable support« 
Anoer obct fs o cmpetëly enclose ïnd 
submerge ir grease the oscïlting rrmclXansm 
and journals o alI moving pars, of a fn withln 
s gear case wïaich ïs an întegral" pïrt of " a' fart 
f'rame, 
Anothez obïect fs to_ arrange lie comportent 
parta of a fàn n sncli a rnner as o obtain 
a proper w.eight distribution thr0ughout the fart, 
laCeBy recïucing, vibration, and  inimizing the 
friction beteen à swïveI hearing ard   swivel 
stud around wliïCh ttie. fart oscillate.. 
A further, object is o provfdo a new and im- 
proved' fart construction lavfng a unitary gear 
casë and framè, whïch may  be" fabriae'd easily 
by suclï means as die-casting. Thïs ear case 
and frame supports all of the operting prts of 
tlae fart so tha a motor casing may be provided 
which is one c0mplet e- shelï made from one" piece 
of material and whIch can be easily removed 
wlthout inerfering with- the  operation, of the 
fart; thereby permitting the observation, of the 
fart ' motor while it is ïn - operïòn, and. fcllitating 
adustment and  repair. 
Other objectS a-nd advntages of mr improved 
etctric fart- will- become ppïrent: as   describe 
my invention in greaer detaiL 
I.n a. prebrred embodiment Of' my invention, 
] provide a geàr case having beariïs a.is front 
srid rear end nd attached t0 its 'ear end are 
arms whieli SU.lpor-t. a. moor f-rme n the form 
of S rg te- which the Stater Of the. fart motor 
is astened:. ounted:i:nthWbearings is a- shaft 
whïctà, projectS beyond  he beari.Iigs t each end 
of. tho csi:ng,, ttie faax. tlade, assembl being 
mounted On. the end og the shf.wh'ch projects 
9rm tlïe lïront: ênd. of thè: geC' casil and' he 
r.or ò[ thè alï rnotor leng mouned: on the 
ênd, oç ttx short whïcIa prujcts fron the ear 
êrM o[. the - gear oese.. Gea-rtrg o n oscillting 
mchaiîrr» for tlxe fsn is: mountec ir the gear 
OEge. An enclosin casin or' thë gear, cse 
ïnd. mo-or ma:¢ be attached to ttie moor frame. 
For . more, complote undestandi.n of m- in- 
ventf0n,, reference shoud bv m¢h: fo the:. accom- 
pann, dramings in - Wch Fg 1 is  vertical 
sectionaÏ view o[ an entière fart" embodyg  
invention, g. 2 is  stioa.L vîew o the motor 
 gCr ssemby of the £a.n sho. in Fig. 1, 
g.  is  view in. elati.en of. the front of the 
f:n wi%h the fn proper, zemov, Fig. 4  a 
sectiunl vie oZ th er ease of the: faon: taken 
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Referring7 t0 Fig: 1, I have  shown my lixventïon 
in one form as applied to .an. e]ectrïc fart ha-vilag 
a base I provided with extënding foot supports 
and resilient feet 3 and splirred to aT arcua*e 
5 support * by a fiat channel ' in' whic!Ithe sup- 
port.  is. slïdably lïted. The' support 4" cuntrols 
the angle o elevatiun of. the fïa b!r being a'd- 
justably secured in chanliel   bF a c]arriage- b01t 
6 inserçed, through aneïongated slu  irr support 
10  anff a hole. in base t and locked in place by 
wing nut- . Inserted through Wsuitable per- 
ture in the upper, end of support  4 nd leyed to 
stop rotation is a swivel' stud 9 whi;ch- is t0cked 
in place by lock washer i O and- n" acorn rlul; i i. 
15 Encircling swi+el stud 9 and resting.on  support 
 is a thrust bearing assemblF  i wlách. I bave 
shown as comprising s cup- washer i.$. maldng 
contact with washers i:a,-and - i"§'-cingas  grease 
seal.. The swivel stud 9 flts into a cylïnrical 
2O hole i 6. in the approxima*e conter of a combined 
gear cse a-nd fart' rm'e i, which ats as. a bear 
i-ng for the swivel stul  9' pernitting:, tJhe  combined 
gear case and fan. frm to' pivot, a'ound, this 
swivel stud 9  on- thrust berlng. sSembl 
,5 The gear case, and: fan, fame: 1:7 las- a generlty 
cùp-shaped prtior which- ffefies the gëar- Case 
, and. n- integral, rearwardly extendng cylin- 
driaI pòrtln 19: whicl serves to, support tle lam- 
inàtins 2} a-nd coit ssembly  wh-lch fbrm 
statòr of a, fan motor 22 . Tle.l-mi:nations of the 
3o statr 2 re  se-ùred i,- ple by screws $ a.nd 
24 slavn i:n. Fig.  and  screws  and- 2 shown 
ïn, Fig. 2 t tle teur' end of geC cse !: is. a 
rearward.ly exending, lùb .:7 whicl accommo- 
daes- a rear beCng 2 for a dri:ve sh-ft 
35 Te Zrn en of gear case I:- ïs, smilialy frmed 
o suppvr a ront: eing $ for te vv shaft 
29. Atifs var end sf 29 proectsbeyon bear- 
îng 2:8 and mn.ted oa: sue, prujecting end is 
te. sual: r CsembÂy ff: : 
40 Bth: the front. n: é rer b'eg 
drive  shot . a'ë 10Cëd o the od Mde 
f fan mtr 22. A thrust washer 2 eetvlïng 
shf 29  nerted. betw«n: roto  d  mar 
berih- 2 , Anothe thvUSt Wsher  îs simrly 
45 psitioned at the ours end.. of 
d is seced inc place b g sp $  wch 
flts t an annulC oo« 3: frm«d i:n shaft 
29. ee- thrusç wshers 2», 3 reduce the frïc- 
ti bètween- the vig pavots as the motor o- 
50 t.tes.. The snp- ri,ng  cts n0; o1 as a 
thrust shvuler to hod te. eòr . place: but 
a, ls a.ltws  measue, of: astment  tv rotor 
end  ply wthu the nec'ty o sassembig 
emotor. 
 &, fan bte- sembly ç is tacheoE to a 
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cular sleeve 31 which is fixed on the forward end 
of drïve shaft 29 as by a bushïng 38, cylindrical 
in shape fo fit contiguously against the inner 
cïrcumference of sleeve 37. Bushing 38 bas an 
axially extendïng cylindrical aperture 39 which 
lermits if to fit tightly around the drive shaft 
29. An annular groove 40 is milled or otherwise 
formed around the forward end of drive shaft 
29. The bushïng .8 is forced into said annular 
groove and locks the parts together. 
Attached fo the gear case and frame 17 by 
three supporting arms 4 I, 42 and 43, best seen 
in Fig. 3, fs the usual fart guard 44. Each sup- 
porting arm has an elongated slot extendïng 
angularly from its outer end, designated in sup- 
porting arm 4! in Fig. 1 by the numeral 45. A 
rear fart guard wire 46 is inserted ïn these slots 
and locked in place by suïtable metallic clips 47, 
48 and 49. One side 5{} of each metallic clip is 
triangular in shape and bas an arcuate notch 
5{}a at its apex whïch is folded to snap under 
the guard wire 46 and lock said guard wire with- 
in the slotted grooves of the supporting arms. 
The inner ends of supporting arms 42 and 43, 
best seen in Fig. 3, are inserted through suitable 
apertures 5! and 52 in a motor casïng 53 and 
are attached fo gear case and frame 17 by screws 
54 and 55. The ïnner end of supporting arm 4! 
is also inserted through a suitable aperture 56 
in motor casing 53, but bas a slotted aperture 6? 
extending upward from ïts inner edge which 
slides over the screw 23 and fs adjustably secured 
in place by nut 58 and lock washer 59. This al- 
lows a small measure of adjustment of the ver- 
tical pitch of the ïan guard 44. Extending, how- 
ever, ïrom the inner edge of supporting arm 4! 
on either side of slotted aperture 57 is a pair of 
small projecting flanges 60 and 61, which deter- 
mine the extent of adjustability in one direction 
as well as prevent the supporting arm 4! from 
completely sliding off screw 23. 
Motor casing 53 is ïabricated from one piece 
of materiaI fo assume a general cup shape. It 
completely encloses the fart motor 22 and is at- 
tached to the gear case and ïan frame J7 by 
screws 25 and 26. This motor casing may be die 
cast or otherwise fashioned from a suitable 
plastic or metallïc material and contains the 
usual plurality of ventilatîng apertues 62 in the 
under rearward portion. An off-on switch 63, 
inserted through a circular aperture 64 in motor 
casing 53 and attached thereto by such means as 
a speed clip 65, is the only part of the fan sup- 
ported by the motor casing 53. Thereïore, since 
no operational parts of the ïan are attached to 
the motor casing 53, ït may be easily removed 
without interfering with the operation of the 
fart. Control wïres (hot shown) leadïng to the 
switch ïrom a power source, and from the swïtch 
to the motor, are provided in conventional 
ïashion. 
Gear case 18 has a cup-shaped portion 66 
whïch serres as an enclosure for the oscillating 
drive or gearing. A worm thread 67 formed in 
the drïve shaft 29 near the forward end of gear 
case 3 drives a worm gear 68, best seen in Figs. 
2 and 4. Thïs worm gear 88 is attached by 
means such as a press fit, to a hub 6{} which bas 
 pinion 7{} formed in its lower portion and is 
journaled on a bearing pin 7 l. Pin 7 ! is securely 
assembled ïnto gear case ! 8 by a press fit or other 
suitable means. Pinion 78, in turn, drives an- 
other larger spur gear 72 similarly attached to 
a hub 73 and journaled on a bearing pin 74 which 
i also secured to gear case 3 in any suitable 
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manner similar to bearing pin 71. A shouldered 
pin 75 is riveted or otherwise attached fo gear 
72 close fo its outer edge and serves to pivotally 
connect a crank arm 76 to the gear 72. The 
5 other end of crank arm 76 is attached to a rigid 
arm 77 by such pïvotal means as a shouldered 
rivet 78, which also acts as a bearïng and pivot 
point for said crank arm 76. The rigïd arm 77 is 
keyed, swaged or otherwise securely attached to 
1) swvel stud 9. This entire oscillating drive or 
gearing assembly is completely submerged in 
grease or other lubricant and enclosed by a gear 
case cover 79 secured in place by such means as 
screws 8{} and 8 . 
5 Because the drive shaft bearings and the swivel 
stud bearïng comunmicate with the ïnterior of 
the gear case enclosure, lubricant in the gear 
case will serve hot only for the oscïllating gear- 
ing, but also for the drive shaft and stud bear- 
2O ings. 
when electric power is applied to the fart mo- 
for, through operation of the switch 3, the worm 
thread 87 ïn drive shaft 29 rotates the gear train 
comprisïng worm gear 68, pïnïon 78 and gear 
25 As gear 72 rotates, crank arm 76 being pivotally 
- attached thereto, pulls against rïgid arm 77 but 
cannot more it since said rigid arm 77 is se- 
cured to swvel stud 9 which in turn is fixed to 
the support 4 Therefore, sïnce the entire gear 
,,} case and frame 17 is pivotally journaled on 
swivel stud 9, the torque of crank arm 6 as gear 
72 rotates is imparted hrough bearing pin 
to the gear case and frame 7 causing if to oscil- 
late on swivel stud 9. The linkage of the above 
35 oscillating mechanism fs desïgned to bisect the 
angle of oscillation so that there fs an equal 
amount of oscillation on either side of the center- 
line of the fan. 
As can be seen from the foregoing detailed 
40 description of the fart, I bave completely en- 
closed the oscillating mechanism within the 
for casing so that'there are no projecting arms 
or levers. The combined gear case and frame 
is of simple construction yet serves a mul- 
45 tiplicïty of purposes. If supports the fart motor, 
the front and rear bearings, the fart guard sup- 
ports, and the bearing pins for the gear train. 
If also acts as an enclosing case for the oscil- 
lating mechanism and as a bearing close to 
5O center of gravity of the assembled fart for the 
main oscillating swvel stud. The gear case con- 
stitutes a lubricant reservoir for all moving parts. 
oektrthermore, by ttaching all the operating 
parts of the fart to the gear case and frame alone, 
55 I permit the use of a single plastic or metallic 
shell as a motor casing whïch may be easily 
removed and yet leave the fart completely oper- 
able. This feature mkes if relatively easy both 
to assemble and adjust the fan and to make 
CO any necessary repairs. Unless a contrary mean- 
ïng fs obvious from the context, the words "gear" 
or "gearing" are used in their broadest sense 
here, as designatïng a train or series of parts 
by which motion is transmitted in machinery. 
5 Thïs includes parts such as worm gear, pinion, 
spur gear, crank arm, rïgid arm, etc. ïn the de- 
scription of the oscillatïng drive. Use of the 
terre "gear case" does hot ïmply that gears 
alone are used in the drive, or even that gear 
7O wheels must be contained in the case. Obviously, 
gear Wheels, arms, cams or other elements might 
be used in the gearing. Obviously, also, part 
of the oscillating drive might be placed out- 
side of the gear case if desired, but naturally this 
75 part of the drtve would then requïre separate 



Iubrication ard would retai orly tloE" a-dwntage 
of being, supportoE h the' unitry fan fr- nçl 
gear casë. 
While I have shon, a particula embodiment 
of my invention, i wiH be understood that I do 
net s-h te be limïted  te. tht par.ticular embodi- 
ment since many modificatiens, my e ruade, 
and I therefoem, contemplste by  th appended 
claires to cover such lnodifications as fall with- 
i the. rue spirit and scope OE my invenu. 
hat r ciaim as nev and e fo se[e: by 
Let Paten of the Unitd States is : 
[,  ectric fan comprisin, a sta%onry 
su.ppoït, a sVel stuc secur.ed'  said suppoe.t, a 
ar case pivolly moted on sid si/l" std, 
said case-icluding a pair of-ced beari;, a 
riing.. roçor, hang a drive, skaft onlëd' in 
said heangs, saïd rotor eing  locate@ en_ one 
side of" sad beans,  stator co-opertin h 
said rotor supported by said gear case, a fs.n 
blade mounted on said shaft ai a point thereon 
located on the other side of said bearings, a 
gear train located within said case and arranged 
fo be driven by said shaft, said train inclung 
gears journaled on bearings in said ce between 
said spaced beafings, a crank arm located th- 
in said case and having one end pivotally attached 
to said train, and a rigid arm pivotaHy attached 
to the other end of said crank arm, said rigid 
arm being ed to said swivel stud within said 
gear case to form a stationary element about 
which said crank arm oscillates said gear case, 
said motor and said fan blade. 
2. In an electric fan, a support, a vertical svel 
stud secured to such support, a gear case and 
frame journaled around said swivel stud hav- 
ing a pair of spaced bearins, a drive shaft ]our- 
naled in said bearin2"s, a motor operatin2 said 
drive shaft located on one side of said bearings, 
said gear case being located betveen said bear- 
ings, and an oscillating mechanism sealed with- 
in said gear case comprising a gear train driven 
by said drive shaft, a crank arm pivotally at- 
tached at one end to said gear train, and a rigid 
arm pivotally attached to the other end of said 
crank arm al]d securely moted on the upper 
end of said swivel stud which projeots into said 
gear case. 
S. In an electric fan, a base, an angularly ad- 
justable support attached thereto, a vertical 
swivel stud secured to said support, a thrust 
bearin surroundin the lower end of said swive! 
stud, a gear case and frame havin a cy!indrical 
aperture forming a bearing for said swivel stud, 
said gear case and frame being supported by 
said thrust bearg and including a portion 
forming a sealed gear case, a motor, an oscil- 
lating mechanism positioned within said gear 
case comprising a drive shaft rotated by said 
motor, soEid drive shaft having a worm groove 
formed thereon, a pair of hubs journaled in 
said gear case, one of said hubs having a worm 
gear attached thereto and having a pinion 
formed in ifs lower portion, the other of 
said hubs having a second gear comnected there- 
to arranged to be driven by said pinion, a crank 
arm having one end pivotally attached to said 
second gear and a rigid arm pivotally attached 
fo the other end of said crk arm, said rigid 
arm being securely moted on said svel stud 
and providing a stationary element cooperating 
with said crank arm to compel oscillating motion. 
4.  an electric fan, a gear case havg a 
bearing at its front end and a bearing af its 
rear end, a mor shaft journaled in said bear- 

ings, the- enffs' of the  sla%: projecthug-, ]eyent 
the bearings, a ring af the rear en off: the ge 
cse as ecing the  ing"e.-t gear cse,. 
sf& rih' a-v-i-n a, : reary facing: end. 
5 sm, f  moorsaer ' ïthe agait sai su--. 
ce o" flhe rïng, - moter ofior  carrie by the 
proj:ei:ng sha.t en. aS- the rea, eng- of the- gear 
cse: a- çan, ble . s$,ute care  B'y te pro- 
i-n shake, ed- t. he. ot ezd e the ger 
10 cs reducin geag ioE e gear ese riven 
BF th s-,  suçpórç m,. thé-er case» an 
m-n coecting th redctïon- gearing- fo the 
supert òr  oscag the ge case on its 
15 . I. n . ctriC  f,  ger  case hvig a 
Bean t ç it ke . nd- a berig t its rear 
endç  meor, sh jenaled - i sid bearings, 
thé, ends o thm  sha pr ecti:n beyon  the ber- 
ings;  fn  btde ructe munted en the- pro- 
20 jecting shaft end at the front end of the gear 
case, a motor rotor mounted on the proecting 
shaft end af the rear end of the gear ce, a 
motor stator attached to the rear end of the 
gear case in operative relation to said rotor, re- 
25 duction gearing in the gear case driven by said 
shaft, a support for the gear case, and means 
connecting the reduction gearing to the support 
for oscillating the gear case on i support. 
6.  an electric fan, a gear case having a 
30 bearg at its front end and a bearing at its rear 
end, a motor shaft journaled  said beargs, 
the ends of the shaft projecting beyond the bear- 
ings, a OEan blade structure moted on the pro- 
jeting shaft end at the front end of said gear 
 case, a motor rotor mounted on the projecting 
aft end af the rear end of said gear case, a 
motor stator attached to the rear end of the 
gear case in operative relation to said rotor, re- 
duction gearing  the gear case driven by said 
40 shaft, a support for the gear case comprising a 
swivel stud, the free end of wch terminates 
thin the gear case, and means connecting the 
reduction gearg to the in, er end of said stud 
for oscating the gear case on the stud. 
45 7. In an electric fan, a gear case havg a 
bearg at its front end and a bearing af its rear 
end, a motor shaft joled  said bearings, 
the ends of the shaft projecting beyond the bear- 
ings, a ring af the rear end of the gear case, arms 
50 connecting the ring to the gear case, a motor 
star attached to the ring, a motor rotor carried 
by the projecting shaft end at the rear end of 
said gear case, a fan blade structure carried by 
the projecting shaft end at the front end of said 
55 gear case, reduction gearg in the gear case 
driven by the shaft, a support for the gear case, 
means connecting the reduction gearing to said 
support for oscillating the gear case on i sup- 
port, and an outer casing for the motor and gear 
60 case atched to and carried by said ring. 
8. In an electric fan, a gear case having a 
bearg at i front end and a bearing at i 
rear end, a mor aft journaled  said bear- 
ings, e ends of the shaft projecting beyond the 
65 bearings, a fan blade structe mounted outside 
the gear case on the front end of said shaft, a 
motor ror mounted ouide the gear case on 
the rear end of said shaft, a motor stor at- 
tached to the rear end of the gear case  opera- 
70 rive relation fo said rotor, reduction gearing in 
the gear case driven by said shaft, a support for 
the gear case, and means connecting the reduc- 
tion gearing to the support for oscillating the 
gear case on said support, said gear case hang 
75 an open top through which the geari in the 
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gear case is accessible, and a cover for sealing 
said opening. 
9. In an electric fan, a gear case having an 
open top, a bearing at its front end and a bear- 
ing af ifs rear end, a motor shaft journaled in 
said biarings, the ends of the shaft projecting 
beyond the bearings, a fart blade structure 
mounted outide the gear case on the ïront end 
of said shaft, a motor rotor mounted outside the 
gearcase on the rear end of said shaft, a motor 
stator attached fo the rear end of the gear case 
in operative relation fo said rotor, stub shafts 
fixed to and projecting upwardly from the bot- 
tom wall of the gear case, reduction gearing on 
the stub shafts driven by said shaft, a support 
for the gear case comprising a swivel stud, the 
free end of which terminates within the gear 
case, means connecting the reduction gearing 
to inner end of the swivel stud for oscillating the 

8 
gear case on said swivel stud, and a cover plate 
for the open top of the gear case. 
GEOlGE J. IEISCH. 
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